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Peri od Covered: July 1 , 1978 t o  June 30, 1979 

1 :~ f t ccn  l akes  s tocked with rainbow t r o u t ,  SaZmo gairdneri Richardson, 
s ~ l v e r  salmon, Oncorhynchus k isutch  (Walbaum), and A r c t i c  g ray l ing ,  
~'~:im~uLlu.s arc t i cus  ( P a l l a s ) ,  were sampled with g i l l  n e t s  t o  provide da t a  

o l r  <urvival and growth. Fac tors  a f f e c t i n g  s u r v i v a l  and growth such a s  
s tocklng d e n s i t i e s ,  s i z e  o f  f i s h  s tocked,  and s t r a i n s  o f  f i s h  a r e  d i s -  
cussed. Morphoedaphic index (MEI) va lues  a r e  presented  which allow 
'i comparison o f  p roduc t iv i ty  f o r  t h e  s tudy  l akes .  

1.stlmates of  ang le r  use  and s p o r t  f i s h  ha rves t  were made on Quartz and 
(ieorge l akes .  The Quar tz  Lake e s t ima te s  u t i l i z e d  a randomly s t r a t i f i e d  
rampling schedule t o  determine p re s su re .  Estimated p re s su re  f o r  t h e  season 
,+~i\ 15,970 angler  hours. Estimated t o t a l  ang le r  days a t  George Lake was 
1,O.X and t o t a l  nor thern  p ike ,  Esox Zucius Linnaeus, ha rves t  was 1,890. 

I\vo study sec t ions  i n  t h e  lower Goodpaster River were sampled by e l e c t r o -  
f i sh ing  i n  l a t e  June, 1978, t o  determine popula t ion  l e v e l s  of  A r c t i c  
1 Age, length ,  and spec i e s  composition d a t a  were a l s o  c o l l e c t e d .  
1'11~. r c t c r s e n  popula t ion  es t imate  f o r  g ray l ing  was 468 grayl ing  p e r  
hilomcter (749 g ray l ing  p e r  mi l e ) .  Age Class  I V  g ray l ing  were predominant, 
conql r i s lng  56 percent  of  t h e  sample. Over 62 percent  of  a l l  g r ay l ing  
cal)tured ranged from 170 t o  229 mi l l ime te r  i n  length .  Capture r a t e  and 
r c l a t i v c  abundance o f  a l l  spec i e s  captured i n  t h e  Goodpaster River i s  
prc5ented. 

1 i e ~ . t r o f i s h i n g  r e s u l t s  f o r  Shaw Creek a r e  presented.  Capture r a t e s  
wcrc 72  gray l ing  and 1 3  round wh i t e f i sh ,  Prosopiwn cyZindracewn ( P a l l a s ) ,  
pcr hour, Four o t h e r  f i s h  spec i e s  were captured.  

I<tlmot.e lake surveys were conducted on TTT" Lake and Long Lake. F ish  
sampl ing  r e s u l t s  a r e  presented  a s  wel l  a s  phys ica l  and chemical charac- 
t e r i s t i c s .  



Counts of  s i l v e r  salmon spawners were made i n  t h e  Delta  Clearwater 
River and Clearwater Lake o u t l e t  i n  l a t e  October. The count of  4,798 i n  
t h e  Delta  Clearwater River i s  nea r ly  t h e  same a s  1977 (4,793) while  
t h e  Clearwater Lake o u t l e t  count o f  570 was down from t h e  730 of 1977. 

BACKGROIJND 

The r e c r e a t i o n a l  f i s h e r i e s  i n  t h e  upper Tanana River dra inage  gene ra l ly  
f a l l  i n t o  t h r e e  ca t egor i e s :  s t reams, lakes  wi th  indigenous f i s h  spec i e s ,  
arid stocked lakes .  (Table 1 l i s t s  coliu,lon and s c i e n t i f i c  names o f  a l l  
f i s h  spec i e s  mentioned i n  t h e  r e p o r t . )  

Tile p r i n c i p a l  f i s h  spec i e s  o f  r e c r e a t i o n a l  importance i n  a r e a  streams 
a r e  Arc t i c  g ray l ing  and round wh i t e f i sh .  Burbot a r e  widely d i s t r i b u t e d  
i n  t h e  l a r g e r  g l a c i a l  r i v e r s  and near  t h e  confluences o f  many t r i b u t a r y  
st reams. 

Lakes a t  lower e l eva t ions  (gene ra l ly  below 2,000 f t )  t h a t  connect t o  a 
r i v e r  system usua l ly  conta in  popula t ions  o f  nor thern  pike,  burbot,  and 
humpback wh i t e f i sh ,  while  l akes  a t  h igher  e l eva t ions  support  popula t ions  
of l ake  t r o u t ,  g ray l ing ,  round wh i t e f i sh ,  and burbot .  

Landlocked l akes  a r e  t y p i c a l l y  bar ren .  Since s ta tehood most lakes  near  
t he  highway system have been surveyed and seve ra l  t h a t  were found t o  
conta in  undes i rab le  f i s h  popula t ions  have been chemical ly r e h a b i l i t e d .  
Many capable of  support ing f i s h  have been s tocked with rainbow t r o u t  o r  
s i l v e r  salmon. A few have been s tocked with A r c t i c  gray l ing .  Various 
s tocking r a t e s ,  s i z e s ,  s t r a i n s ,  and t iming have been assessed  t o  provide 
optimum su rv iva l  and growth of s tocked f i s h .  

Research and management of  s e l e c t e d  waters  a r e  d i r e c t e d  a t  monitoring 
f i s h  popula t ion  l e v e l s  and ang le r  u t i l i z a t i o n .  The l o c a t i o n  of  waters  
within t h e  s tudy a r e a  i s  shown i n  Figure 1. 

I .  Evaluat ions of  su rv iva l  and growth of  stocked rainbow t r o u t ,  
s i l v e r  salmon, and g ray l ing  i n  s e l e c t e d  waters  should cont inue.  

2 Angler use  and s p o r t  f i s h  ha rves t  e s t ima te s  on Quartz Lake 
and George Lake should cont inue,  and e f f o r t s  t o  monitor g ray l ing  
harves t  on Shaw Creek should be expanded. 

3 ,  Sampling of  e s t ab l i shed  s tudy  s e c t i o n s  on t h e  Goodpaster River t o  
determine g ray l ing  popula t ion  l e v e l s ,  age, l ength ,  and spec i e s  
composition should be continued. Upper s e c t i o n s  of  t h e  r i v e r  
should be sampled every t h i r d  year .  

4 , ,  Surveys of  remote a r e a  waters  i n  t h e  Del ta  and Tok a reas  should 
continue. 



?'able 1. List of common names, scientific names and abbreviations. 

Common Name Scientific Name 6 Author Abbreviation 

(:hum salnion Oncorhynchus keta (Walbaum) C S 

Silver salmon Oncorhynchus kistuch (Walbaum) SS 

Lake trout Salve Zinus m a y c u s h  (Walbaum) LT 

Ilninbow trout SaZmo gairdneri Richardson RT 

Ifurnpack whitefish Coregonus pidschian (Gmelin) HWF 

Ilound whitefish Prosopiwn cy Zindracewn [Pallas) RWF 

Least cisco Coregonus sardine Z Za Valenciennes LC I 

Arctic grayling ThymaZZus arcticus (Pallas) GR 

Northern pike Esox Zucius Linnaeus NP 

Slimy sculpin Cottus cognatus Richardson SSC 

Burbot Lota Zota (Linnaeus) B B 

Inconnu (sheefish) Stenodus Zeucichthys (Guldenstadt) SF 

Longnose suckers Catostomus catostomus (Forster) LNS 





OBJECTIVES 

1. To evaluate  s tocking p o l i c i e s  f o r  rainbow t r o u t  and 
s i l v e r  salmon and formulate s tocking recommendations 
f o r  optimum survival  and growth. 

2 .  To obta in  es t imates  of  e x i s t i n g  o r  p o t e n t i a l  angler  
use and spor t  f i s h  harves t  on Quartz Lake, George 
Lake, and o the r  high use  waters. 

3 .  Monitor e x i s t i n g  f i s h  stocks i n  t h e  Goodpaster River 
and Shaw Creek t o  determine changes i n  populat ion 
s t r u c t u r e .  

4 .  To a s s i s t  a s  required i n  t h e  inves t iga t ion  o f  publ ic  
access s t a t u s  t o  t h e  a r e a ' s  r ec rea t iona l  f i s h e r y  
waters.  

TECHNIQUES USED 

A boat mounted e l e c t r o f i s h i n g  u n i t  described by Van Hulle (1968) was 
used t o  capture f i s h  f o r  populat ion s t u d i e s  i n  t h e  Goodpaster River 
and Shaw Creek. 

Population es t imates  were based on a r a t i o  of  marked t o  unmarked f i s h  
i n  the  sample using t h e  Petersen equation described by Ricker (1958). 

Fish were measured t o  fork  length i n  mi l l imeters .  Fish sca les  used f o r  
age determination were cleaned, mounted on gummed cards,  then impressed 
on 20 m i l  a c e t a t e  using a heated press  a t  35,000 p s i  f o r  20 seconds. A 
Bruning 200 microfiche reader  was used t o  read t h e  sca les .  

Water samples were co l l ec ted  using a Kemmerer water sampler, and chemical 
ana lys i s  was done with a Hach model AL-36-WR k i t .  Lake depths were' 
determined with a Lowrance echo sounder. Conductivity was measured 
with a Hach model 2510 conduct iv i ty  meter. 

Graduated mesh monofilament g i l l  n e t s ,  125 f t  x 6 f t  with f i v e  mesh 
s i z e s  ranging from 1/2 i n  t o  2 1/2 i n  ba r  measure were used t o  sample 
f i s h  populations i n  lakes.  

F I N D I N G S  

Fish Stocking Evaluation 

Fish population sampling was conducted on 15 lakes stocked with rainbow 
t r o u t ,  s i l v e r  salmon, and Arct ic  grayl ing  during l a t e  August and September, 
1978, f o r  evaluat ion of  growth and survival  of stocked f i s h .  Donna and 
L i t t l e  Donna lakes  were a l s o  n e t t e d  under t h e  i c e  i n  November because of 



poor ne t  catches i n  p r i o r  sampling. G i l l  n e t t i n g  r e s u l t s ,  populat ion 
c h a r a c t e r i s t i c s ,  and stocking h i s t o r i e s  a r e  summarized i n  Table 2 .  Most 
of t h e  lakes  were ne t t ed  with two g i l l  n e t s  f i shed  f o r  a  period of  
24-hours; however, Quartz  Lake was ne t t ed  with t h r e e  g i l l  n e t s  and 
81 Mile P i t  with one. The November n e t t i n g  of Donna and L i t t l e  Donna 
lakes  was with two n e t s  f i shed  i n  each lake  f o r  a  48-hour period.  

A hatchery shor tage  of  rainbow t r o u t  t h e  p a s t  3 years  has forced a 
reduction i n  numbers of lakes  scheduled f o r  s tocking and i n  t h e  number 
of f i s h  stocked i n  indiv idual  waters .  Only t h r e e  lakes ,  Quartz, Lisa, 
and Jan received rainbow t r o u t  i n  1976. In  1977, Quartz and Four Mile 
lakes  were stocked, and i n  1978 rainbow t r o u t  were unavailable f o r  
s tocking i n  any of t h e  s tudy lakes .  

Donna and South Twin were stocked with s i l v e r  salmon i n  1976. Quartz 
and Bolio received s i l v e r  salmon i n  1977;and i n  1978 Donnelly, Mark, 
Lisa,  North Twin, and South Twin lakes  were stocked with s i l v e r  salmon. 

Age I s i l v e r  salmon comprised 81% of t h e  ne t  ca tch  i n  Quartz Lake. The 
f i s h ,  stocked a t  a  r a t e  of 130 f i s h  pe r  acre ,  were from t h e  Seward 
Lagoon source and had a t t a i n e d  a mean length  of  223 mm a f t e r  14 months 
of l ake  residence.  The ca tch  frequency was 1.03 f i s h  p e ~  n e t  hour. 
Only one Age I s i l v e r  salmon from t h e  Delta Clearwater source was ne t t ed  
i n  Bolio Lake. The f i s h  had a fo rk  length  of  204 mm. The low n e t  ca tch  
i s  bel ieved t o  be a  r e s u l t  of winter  mor ta l i ty .  Dissolved oxygen l e v e l s  
on February 15, 1978, recorded a t  1 m depth a t  f i v e  loca t ions ,  ranged 
from 1 .0  t o  1.6 ppm. 

Net catches were low f o r  s i l v e r  salmon stocked i n  Donna and South Twin 
lakes  i n  1976. Results  i n  Donna Lake a r e  known t o  be a  poor representa t ion  
of t h e  f i s h  populat ions,  however. The l ake  was ne t t ed  with two g i l l  
n e t s  f i shed  f o r  a  24-hour period i n  September with only one s i l v e r  
salmon being captured. The l ake  was again n e t t e d  under t h e  i c e  i n  
November. Two n e t s  were f i shed  f o r  a  48-hour period with only two 
s i l v e r  salmon being ne t t ed .  On t h e  same d a t e  and loca t ion  a s  t h e  
November n e t t i n g ,  four  s i l v e r  salmon were captured with s p o r t  f i s h i n g  
gear i n  one-half hour. An abundance o f  su r face  feeding f i s h  were a l s o  
observed during the  summer. 

The poor growth i n  Donna Lake a s  compared t o  o t h e r  lakes  suggests  t h a t  
t h e  stocking dens i ty  of 398 f i s h  pe r  a c r e  was too  high. With t h e  high 
stocking su rv iva l  usua l ly  experienced with s i l v e r  salmon, a  s tocking 
dens i ty  from 100 t o  200 f i s h  per  a c r e  has provided t h e  bes t  o v e r a l l  
r e s u l t s  on t h e  s tudy lakes  during t h e  p a s t  s eve ra l  years .  Net catch and 
growth comparisons f o r  s i l v e r  salmon stocked i n  severa l  I n t e r i o r  Alaska 
lakes  a r e  presented i n  Table 3. S i l v e r  salmon stocked i n  I n t e r i o r  
Alaska lakes  a t  t hese  d e n s i t i e s  usua l ly  a t t a i n  a  harves table  s i z e  of  
2 2 0  t o  260 mm from 22 t o  24-months a f t e r  s tocking.  Exceptional growth 
was experienced i n  Quartz and Four Mile lakes.  S i l v e r  salmon i n  Quartz 
Lake reached a mean length of  223 mm a f t e r  14 months of lake  residency.  
S i l v e r  salmon i n  Four Mile Lake a t t a i n e d  a mean length  of 281 mm 
16 months a f t e r  being stocked. 



- I - .  , . , Pap~!z:io;; c ! i a r n ; t ~ ~ i ~ t i c s  o f  5toc>.c:! 1.11~'c. iietermi-ncd hy  grn,l~inteii  ~ : e s l i  o i l 1  n e t s .  I n t e r i o r  A l a s k a ,  19-8.  

[)at  e :\g c Length ( m m i  l iate T o t a l  No. So .  -- - . .- - 

Lake _ -  Sampled Species  No. Class  Range \lean Frequency .. . Stocked No. - / l h .  / a c r e  Source 

Bolio 9 / 7  SS 1 I 703 .n? 6/30 /77  1 0 ,  000 440 100 De l t a  Clearwater  
6 IT1 260-334 302 . 1 3  7 /17 /75  11 ,800  569 118 Bear Lake 

Donna 9 /  1 2  SS 1 I I 172 . 0 2  8 /24 /76  2 3 , 1 0 0  174 398 Bear Lake 
1 1 / 3 0  SS 2 TI 182-200 191 .02  

L i t t l e  Donna 9 / 1 2  FIT 1 I V  516 . 0 2  7/23/74 16 ,300  279 339 Winthrop 
1 1 / 3 0  RT 12 I V  435-508 467 . 1 3  

Bear Lake 

IVinthrop F t .  Greely  # 2  

Oregon 
Ennis 

J a n  
CO 
O 

Lisa Oregon 
De l t a  Clearwater  
Seward Lagoon 

Mark 8 / 3 0  GR 3 
SS 30 0 
SSC 6 

Seward Lagoon 

North Twin Ennis 

Bl ind Slough 
Seuard Lagoon 

South Twin 



Table  2. ( son t . )  Population c h a r a c t e r i s t i c s  of s tocked l akes  determined by graduated  mesh g i l l  n e t s ,  I n t e r i o r  Alaska ,  1978. 

Date Age Length (mni) Date To ta l  ho. No. 
Lake Sampled Spec ie s  No. Class  Range Mean Frequency Stocked No. / l b .  / a c r e  Source 

Quar ts  9/26 R'T 1 I 
RT 5 I I 
RT 10 I1 I 
RT 1  V 
SS 74 I 

Alaska Lnnis 
Oregon 
Ennis 
Winthrop 
Se r~a rd  Lagoon 

Rainbow 8/25 RT 11 1 V Winthrop 

Kapids RT 5 I 
RT 3 I11 
RT 1  I  V 

0 

1- 4 Mile 9/14 RT 23 I 
SF 9  X 

Ennis 
Winthrop 

81 Mile P i t  9/26 GR 2  4 I f r y  5,000 Tolsona 

* Not s tocked by t h e  department 
**  Not stocked - n a t u r a l  r ec ru i tmen t  



l ' ab l e  3.  S e t  ca t ch  and ~rorgth  conparlsoiis  of  s:i:-ci. salmon s tocked i n  I n t e r i o r  \ l a sh3  i a k e s .  

Date Date lee  Uuniber \lean 
Lake Stocked ho. / lb .  NO . / a c re  Sampled Class  Captured Length (mm) Irequeric) S t r a i i i  

Donna 8/24/76 

Cra ig  9/20/73 

J a n  7/08/68 

L i s a  7/08/68 

Green River 

Bear Lake 

Bear Lake 

Bear Lake 

Kodiak 

Kodiak 

Kodiak 

D e l t a  Clearwater  



Tab le  3.  ( c o n t . )  Net catch and growth coniparisons o f  s i l v e r  salmon stocked i n  I n t e r i o r  Alaska Lakes 

Date Date A&! e Number hlcan 
Lake Stocked ~ o . / l b .  NO . /acre  Sampled S t r a i n  Class  Captured Length (mm) Frequency 

L i s a  (cont . )  

Quar tz  

South  Twin 

De l t a  Clearwater  

Seward Lagoon 

Kodiak 

Blind Slough 

De l t a  Clearwater  

* Poor ne t  ccirch. Not representative of populatioll  numbers. 



S i l v e r  salmon i n  most of t h e  stocked lakes  mature p r i o r  t o  t h e  formation 
of  t h e i r  t h i r d  s c a l e  annulus. Age IV s i l v e r  salmon have been ne t t ed  i n  
only two lakes ,  Craig and Lisa. Precocious males have been noted a s  
young a s  Age I .  In Quartz Lake during Ju ly ,  1978, a high percentage of 
l a rge r  s i l v e r  salmon s e l e c t i v e l y  kept by anglers  were precocious males 
stocked i n  Ju ly ,  1977. 

Four age c l a s s e s  o f  rainbow t r o u t  were represented i n  t h e  September 
ne t t ing  of Quartz Lake. Age Class I11 rainbow t r o u t  from t h e  1975 
stocking of  210,000 (140/acre) Ennis s t r a i n  was predominant. Only one 
Age I and f i v e  Age I 1  f i s h  were captured from p l a n t s  of  76 per  ac re  
(Alaska Ennis) i n  1977 and 65 pe r  ac re  (Oregon s t r a i n )  i n  1976. 

Age Class 111 was a l s o  predominant i n  t h e  s p o r t  harvest ,  comprising 40%, 
while Age I and I 1  comprised 9% and 22% respec t ive ly  (reported i n  more 
d e t a i l  under c r e e l  census) .  

Some winter  mor ta l i ty  was again noted immediately following spr ing  
breakup, although it was not  a s  extensive a s  t h a t  observed t h e  previous 
winter .  Both winters  were r e l a t i v e l y  mild and lowest recorded dissolved 
oyxgen l e v e l s  were 5.0 ppm. Observations from a boat i n  the  shallow 
west end of  the  lake  on May 16 revealed a t o t a l  of  15 rainbow t r o u t  and 
17 s i l v e r  salmon carcasses.  The s i l v e r  salmon were a l l  from t h e  1977 
stocking. Of nine rainbow t r o u t  examined, one was Age I ,  t h ree  were 
Age 111, four were Age IV and one was Age V. 

Although the  populat ion l e v e l  of rainbow t r o u t  i n  Quartz Lake i s  low, 
the l a rge  s i z e  of  t h e  f i s h  has made them a popular t a r g e t  f o r  a number 
of anglers  who f i s h  s e l e c t i v e l y  f o r  t h e  species .  The majori ty o f  
rainbow t r o u t  harvested by spor t  anglers  were i n  t h e  1.4 t o  1.8 kg 
( 3  t o  4 pound) s i z e  range. Individual  f i s h  up t o  2.7 kg (6 pounds) were 
caught . 
Rainbow t r o u t  of the  Alaska Ennis s t r a i n  were stocked i n  Four Mile Lake 
i n  1977 a t  a r a t e  of 248 per  ac re .  Af ter  15 months of  lake  residency 
t h e  f i s h  had reached a mean length of  268 mm and were ne t t ed  a t  a 
frequency of 0.72 f i s h  per  n e t  hour. This  ca tch  r a t e  is the  highest  f o r  
Age I rainbow t r o u t  of t h e  study lakes  stocked during t h e  pas t  four  
years. This survival  is a l s o  q u i t e  good s ince  a predator  population of 
Age X sheef ish ,  ranging i n  s i z e  from 522 t o  674 mm i n  fork length  is  
present  . 
'I'he mean length of t h e  rainbow t r o u t  i n  Four Mile Lake (268 mm) i s  
g rea te r  than t h e  mean length  of  248 mm f o r  Age I rainbow t r o u t  sampled 
from the  study lakes over t h e  pas t  4 years .  Four Mile Lake i s  q u i t e  
f e r t i l e  and cons i s t s  of  90% l i t t o r a l  area.  Amphipods and o the r  
inve r t eb ra tes  a r e  abundant. 

Exceptional growth has been experienced on rainbow t r o u t  stocked i n  
Quartz Lake. The mean length of Age I rainbow t r o u t  s ince  1973 has been 
312 mm. 



Q l i a r t ~  L a ~ e  i s  by f a r  t h e  most product ive  of  t h e  s tocked l akes  i n  
11:terior Alaska. Table 4 shows a comparison o f  t h e  morphoedaphic index 
(MEI) values f o r  15  s tocked I n t e r i o r  Alaska lakes .  Rapids Lake, a l though 
r a t e d  second i n  p roduc t iv i ty ,  has not  provided f i s h  growth commensurate 
t o  i t s  r a t i n g .  I t s  e l e v a t i o n  of  2,375 f e e t  i s  g r e a t e r  than  any of  t h e  
ol lwr 1;tocked l akes ,  however. 

blatural recru i tment  of  rainbow t r o u t  was found i n  Rapids Lake dur ing  
t e s t  n e t t i n g .  Five Age I f i s h  having a mean l eng th  o f  183 mm were 
nc t t ed .  No f i s h  have been s tocked i n  t h e  l ake  s i n c e  1975. Natural  
reproduct ion may have occurred previous ly ,  bu t  went unnoticed s i n c e  t h e  
labe was s tocked annual ly  from 1968 through 1975. The lake ,  l oca t ed  i n  
mourltainous t e r r a i n ,  has  no i n l e t ;  bu t  a small  o u t l e t  flows about 30 m 
be fa re  en t e r ing  F a l l s  Creek. F a l l s  Creek has a cons tan t  summer flow o f  
--,.r w a t c r  and a grave l  s u b s t r a t e ,  p rovid ing  s u i t a b l e  spawning h a b i t a t .  

,\::bough ralnbow t r o u t  s tocking  i n  p a s t  yea r s  has  provided poorer  
s u r v i v a l  than  obta ined  with s i l v e r  salmon, it o f f e r s  s e v e r a l  advantages.  
F ~ r s t  and probably foremost i s  t h e  apparent  ang le r  preference  f o r  
r a i n b o ~ ~ s .  Tlie longer  l i f e  span of  rainbow t r o u t  a l lows them t o  c o n t r i -  
bute t o  t h e  f i s h e r y  over a longer  per iod  and a t t a i n  a l a r g e r  s i z e .  The 
l a r g e r  s i z e  a t t a i n e d  i s  an important  a t t r i b u t e ,  a l though popula t ion  
d e r s i t y  i s  u s u a l l y  l e s s ,  r e s u l t i n g  i n  lower ca t ch  success  r a t e s .  A 
~ ~ t r n p l d  o f  45 s p o r t  caught rainbow t r o u t  from Quartz Lake dur ing  1978 was 
comprised of 40% Age 111, 24% Age I V Y  and 4% Age V f i s h .  S i g n i f i c a n t  
number5 o f  Age 1V rainbow t r o u t  were a l s o  taken dur ing  t e s t  n e t t i n g  i n  
L i  t t le Donna, Jan,  and Rainbow l akes  dur ing  1978. 

One marraged l ake  conta in ing  s tocked g ray l ing  was sampled. A t o t a l  of 
24 Age I g ray l ing  having a mean l eng th  of  202 mm was n e t t e d  i n  81-Mile 
P i t  a t  a ca t ch  r a t e  of  0.98 f i s h  p e r  hour. These f i s h  r e s u l t e d  from a 
p l a n t  of 5,000 f r y  i n  t h e  1-acre roads ide  g rave l  p i t .  The l ake  had 
p - e v ~ o u s l y  been s tocked with rainbow t r o u t ,  bu t  i n  r ecen t  years  exper i -  
~ r ~ c e d  frequent  w i n t e r k i l l .  

Angler Pressure  and Spor t  Fish Harvest Est imates  --- 

:)uar'tz Lake: 

quar tz  i s  a 1,500 ac re  (607 ha) l ake  loca t ed  nea r  t h e  Richardson Highway, 
approximately 16 mi les  (25 .7  km) no r th  o f  Del ta  Junc t ion .  The l ake  was 
r e h a b i l i t a t e d  i n  1970 with powdered rotenone t o  e l imina te  s tun ted  
nor thern  p ike  and l e a s t  c i s co ,  and it has been restocked annual ly  with 
rainbow t r o u t .  S i l v e r  salmon t o t a l i n g  197,400 were s tocked f o r  t h e  
f i r s t  time i n  1977, i n  a d d i t i o n  t o  113,800 rainbow t r o u t .  

A randomly s t r a t i f i e d  sampling schedule was used t o  determine ang l ing  
pressure  from May 18 through September 4, 1978. The schedule involved 
fza r  hourly counts  on every weekend and hol iday  and two weekdays through- 
out  t h e  season.  The t ime per iod  covered from May 18 t o  J u l y  31, was 
b a.m, t o  midnight and from August 1 t o  September 4, i t  was 6 a.m. t o  
7 r a m .  



'I'abl c  4. Morphoedaphic ~ n d e x * v a l u e s  f o r  s tocked I n t e r i o r  Alaska Lakes, 1978. 

---- 

Lake Morphoedaphic Tnd ex 
--  -- -- -- 

Quart z 34.9 

Rap i d s  27.6 

S o u t h  'L'win 8.5 

Mark 

North 'Twin 

I , i  s a  

.Jan 

I , i t t l c  Donna 

T ' t .  Creely #2 

C r a i g  

i)o~lr lcl  l y  

. - . . -- 

* Morphoedaphic Index (MEI) = Conductance d iv ided  by mean depth.  



The pressure  e s t ima te  f o r  t h e  season was 15,970 ang le r  hours (Table 5 ) .  
S ix ty- four  percent  o f  t h e  es t imated  p re s su re  occurred on weekends and 
hol idays.  

Anglers r e tu rn ing  t o  t h e  boa t  landing dur ing  t h e  sampling per iod  were 
interviewed t o  determine ca t ch  success  f o r  completed t r i p s .  During t h e  
season a t o t a l  o f  613 ang le r s  contac ted  f i s h e d  1,726 hours and caught 
1,770 s i l v e r  salmon and 63 rainbow t r o u t .  The ca t ch  r a t e  f o r  f i s h  kept  
was 1.03 s i l v e r  salmon pe r  hour and 0.04 rainbow t r o u t  pe r  hour (Table 6 ) .  
Shore ang le r s  comprised only  3% of those  contac ted  and had a lower ca t ch  
r a t e  of  0.31 s i l v e r  salmon pe r  hour and 0.02 rainbow t r o u t  pe r  hour. 

The expanded t o t a l  ha rves t  based on t h e  p re s su re  and ca tch  r a t e  e s t ima te s  
was 16,449 s i l v e r  salmon and 639 rainbow t r o u t .  

S i l v e r  salmon were f i r s t  s tocked i n  Quar tz  Lake i n  1977 and began 
en te r ing  t h e  c r e e l  i n  May, 1978. Catch r a t e  was 0.47 s i l v e r  salmon pe r  
hour i n  May, a s  ang le r s  were s e l e c t i v e l y  keeping only t h e  l a r g e r  f i s h .  
Catch success  increased  through t h e  summer as t h e  f i s h  s i z e  increased ,  
and during August and September was 1.69 s i l v e r  salmon p e r  hour. The 
mean length  of  s i l v e r  salmon r e t a i n e d  through t h e  summer was about 
2 2 0  nun. 

Lengths and s c a l e  samples were c o l l e c t e d  from 45 of  an est imated t o t a l  
rainbow t r o u t  ha rves t  o f  639. Age frequency and l eng ths  a r e  presented 
i n  Table 7. Age I11 rainbow t r o u t  comprised 40% of  t h e  t o t a l . .  The mean 
length  of  t h e  sample was 456 mm. 

A number of ang le r s  interviewed f i s h e d  s p e c i f i c a l l y  f o r  rainbow t r o u t ;  
some were q u i t e  succes s fu l ,  ca tch ing  seve ra l  l a r g e  t r o u t  i n  a s i n g l e  
t r i p .  

George Lake: 

George Lake, l oca t ed  about 40 mi les  e a s t  o f  Del ta  Junc t ion ,  cont inues t o  
be t h e  most heav i ly  u t i l i z e d  no r the rn  p ike  f i s h e r y  i n  t h e  Delta  a r ea .  
C i v i l i a n  and m i l i t a r y  ang le r s  from t h e  Del ta  and Fairbanks a r e a  a r e  t h e  
p r i n c i p a l  users .  

The Tanana River i s o l a t e s  t h i s  4,500-acre l ake  from t h e  Alaska Highway, 
making i t  a c c e s s i b l e  only  by r i v e r b o a t  o r  f l o a t  plane.  F loa t  p l ane  use  
is  p re sen t ly  l i g h t .  Fishing p re s su re  i s  heav ie s t  from breakup (usua l ly  
near  t h e  f i r s t  o f  June) u n t i l  mid-July. 

During 1978, about 90% of t h e  people f i s h i n g  George Lake launched t h e i r  
ohn boats  a t  George Lake Lodge nea r  Mile 1385 Alaska Highway o r  were 
t r anspor t ed  by t h e  lodge owner. The remaining a n g l e r s  launched a t  a 
landing about 15 mi les  downstream on t h e  Tanana River. The use  of  a 
ques t ionna i r e ,  i n i t i a t e d  i n  1976, was aga in  u t i l i z e d  t o  provide ang le r  
use  and success  information.  People launching boa ts  o r  being t r anspor t ed  
from t h e  p r i v a t e  landing a t  George Lake Lodge were given a ques t ionna i r e  





T o t a l  T o t a l  
H r s .  S S RT 

Corltact ed Fished - . - - - - - _ - -- - -- - . -- - Caught Caught 
SS KT Fish H r s  . 
/Hr . / I-lr . / H r  . / A n g l e r  
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May 

Shore 9  
Boat 109 
Both 118 

June  

Shore 
Boat 
Both 

Shore 
Boat 
Both 

Aug. E Sept .  

Shore 
Boat 
Both 

T o t a l s  

Shore 
Boat 
Both 



T a b l e  7. Age frequency and length of  rainbow t r o u t  s p o r t  catch,  
Quartz Lake, 1978. 

Age Length (mm) 

Class Number Percent Range Mean 

I 4 9.0 260-303 285 



and asked t o  r e t u r n  t h e  completed form a t  t h e  end of t h e i r  t r i p .  
Information obta ined  i s  summarized i n  Table 8. The response from 
4 1  p a r t i e s  o r  135 ang le r s  r ep re sen t s  a 34% r e t u r n  of  ques t ionna i r e s  and 
about 30b of t h e  est imated t o t a l  use  f o r  t h e  3-month per iod .  Expanding 
t h e  repor ted  ha rves t  o f  568 nor thern  p ike  t o  cover t h e  es t imated  t o t a l  
number of  a n g l e r s  f i s h i n g  George Lake during t h e  per iod  provides an 
est imated t o t a l  nor thern  p i k e  ha rves t  of 1,890. Estimated t o t a l  ang le r  
days i s  1,036. Although t h e  e s t ima te s  r evea l  a 23% inc rease  i n  t h e  
number of  ang le r  days over 1977, t h e  ha rves t  e s t ima te  f o r  1978 was down 
4 % .  The number of no r the rn  p ike  kept  pe r  ang le r  i n  1978 was 4.2 a s  
compared t o  5.2 i n  1977. 

Goodpaster River S tud ie s  

Populat ion Est imates:  

Popuiation l e v e l s  of  Arc t i c  g ray l ing  were determined f o r  two s tudy  
sec t ions  i n  t h e  lower Goodpaster River dur ing  a 1-week per iod  i n  l a t e  
June .  During previous sampling (Tack, 1974 and 1975) gray l ing  popula t ion  
es t imates  were made f o r  each of  t h r e e  a r e a s  i n  t h e  e n t i r e  185 km 
(115 mi les )  of t h e  Goodpaster River.  Populat ion es t imates  from 1975 
through 1977 (Peckham, 1976, 1977, and 1978) and aga in  i n  t h i s  s tudy  a r e  
l imi t ed  t o  two s tudy  sec t ions ,  4.8 km (3 mi les )  each i n  length ,  l oca t ed  
i n  t h e  lower 53 km (33 m i l e s ) .  The f i s h  were captured us ing  e l e c t r o f i s h i n g  
gear ,  a s  i n  t h e  previous work. Two passes  were made through each s e c t i o n  
t c  cap tu re  f i s h  f o r  marking. Grayling g r e a t e r  than  150 mm were given an 
adipose f i n  c l i p .  One day was allowed f o r  random mixing of  marked f i s h  
p r i o r  t o  a f i n a l  run t o  examine f o r  r ecap tu re s .  

The Pe tersen  es t imates  f o r  g ray l ing  i n  Sec t ion  2 (4.8 - 9.6 km, 3 - 6 mi) 
and Sec t ion  6 (24 - 28.8 km, 15 - 18 mi) a r e  434 g ray l ing  per  km and 
SO2 grayl ing  per  km, r e s p e c t i v e l y  (Table 9 ) .  The es t imate  f o r  t h e  two 
study s e c t i o n s  combined was 468 g ray l ing  p e r  km (749 g ray l ing  pe r  mi l e ) .  
The combined e s t ima te  i s  g r e a t e r  than  e s t ima te s  f o r  1977 and 1976, bu t  
a r e  nea r ly  t h e  same a s  those  f o r  1975 and 1973. A comparison o f  popula t ion  
es t imates  f o r  t h e  lower Goodpaster River from 1973 t o  1978 i s  presented  
i n  'l'ablc 10. 

Agc and Length Frequency Data: 

Agc determinat ions by s c a l e  a n a l y s i s  were made from a random subsample 
of an equal number o f  gray l ing  from each s e c t i o n .  

Age Class  IV was t h e  predominant age group, comprising 56% of  t h e  t o t a l  
subsample (Table 1 1 ) .  I n  1977 Age Class  I11 was predominant with 66% of  
t h e  t o t a l  while  Age Class  I V  g ray l ing  comprised only 5%. 

This p a t t e r n  o f  a predominant Age Class  I V  fol lowing a predominant Age 
Class  111 has occurred each year  s i n c e  y e a r l y  sampling was i n i t i a t e d  i n  
1973. 
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Table 10. A comparison of popula t ion  e s t ima te s  f o r  Arc t i c  g ray l ing  (g rea t e r  
than  150 mm) i n  t h e  lower Goodpaster River f o r  1973 - 1978. 

Method o f  Length of  Area Populat ion Estimate 
Year - Estimate km m i  GR/ km G R / m i  

1973 Schnabel 53.0 3 3 480 770 

1974 Pe tersen  53.0 3 3 201 323 

1975 Pe tersen  9.6 6* 475 760 

1976 Pe tersen  9.6 6 351 563 

1977 Pe tersen  9.6 6 377 604 

1978 Pe tersen  9.6 6 4 68 74 9 

* The s i x  miles  f o r  which t h e  e s t ima te s  were made i n  1975 through 1978 
includes two index a r e a s  o f  t h r e e  mi les  each (Miles 3-6 and Miles 15-18). 

T a b l e  11. Age frequency and l eng th  of  Arc t ic  gray l ing*  captured i n  two 
s e c t i o n s  (Sect ion 2 and 6) of  t h e  Goodpaster River,  June, 1978. 

Length (mm) - -- - .- - -- - 
Age Class  -- - - - -- .- -- - Number - Percent Range -- - Mean -. - - . . 

* 11 sample  of  104 f i s h  was comprised of  t h e  f i r s t  52 g ray l ing  captured i n  
each s e c t i o n .  



I , ~ b l  o 1 2 .  Length frequency o f  Arc t i c  g r ay l ing  captured i n  two s e c t i o n s  of  
t h e  Goodpaster River ,  June, 1978. 

i,c.rlgth Range (mm) - - - - - - - --- Number Percent - - -- -- - - - - . 

1 L O -  I29 2 6 3 .3  



?'he 1978 subsample, which i s  comprised of  t h e  f i r s t  52 grayl ing  captured 
i n  each sec t ion ,  contained no grayl ing  i n  age c l a s s e s  g r e a t e r  than 
Age V. In t h e  t h r e e  previous years  grayl ing  i n  age c l a s s e s  g r e a t e r  than 
Age V comprised from 6 t o  20 percent  o f  t h e  t o t a l .  The lower 53 km 
(33  miles) of t h e  Goodpaster River is  c h a r a c t e r i s t i c a l l y  a  r ea r ing  a rea  
f o r  smaller  grayl ing ,  with t h e  upper reaches of t h e  r i v e r  being inhabi ted  
by l a r g e r  grayl ing  (Tack, 1974). 

A s  I n  pas t  years  t h e  percent  o f  grayl ing  i n  Age Classes I and I1 may not  
accura te ly  dep ic t  t h e i r  r e l a t i v e  abundance. Fish i n  t h e  smaller  s i z e  
groups were commonly observed but  a r e  l e s s  e f f e c t i v e l y  stunned by t h e  
boat shocker, and the re fo re  a r e  more d i f f i c u l t  t o  ne t .  

'The length frequency of  789 grayl ing  captured i n  t h e  two study sec t ions  
is shown i n  Table 12. The most abundant s i z e  group were grayl ing  having 
a length range of  190 - 209 nun, which accounted f o r  33% of  t h e  t o t a l  
sample. The mean length of t h e  t o t a l  sample was 186 mm. 

Capture Rate: 

'i'he capture r a t e  of t h e  f i s h  species  co l l ec ted  during e l e c t r o f i s h i n g  was 
recorded t o  provide an index of t h e i r  r e l a t i v e  abundance. The index may 
be biased because grayl ing  was t h e  t a r g e t  species  and more e f f o r t  was 
d i r ec ted  toward t h e i r  capture;  however, t h e  d a t a  a r e  intended t o  reveal  
t rends  i n  populat ion abundance when compared with d a t a  from p r i o r  years .  

',,he r e l a t i v e  abundance of grayl ing ,  round whi tef i sh ,  and longnose suckers,  
as revealed by f i s h  captured pe r  hour, was 167, 32, and 7, r e spec t ive ly .  
Crayling comprised 81% of t h e  t h r e e  species  co l l ec ted ,  which i s  t h e  
highest  recorded s ince  in t ens ive  sampling began i n  1973, although 
capture r a t e  of grayl ing  pe r  hour was h ighes t  i n  1977. A comparison of 
capture r a t e s  f o r  1973 through 1978 is  presented i n  Table 13. 

Northern p ike  were captured a t  a  r a t e  of 2.3 f i s h  p e r  hour. Other f i s h  
species  captured a t  r a t e s  of l e s s  than one f i s h  p e r  hour included 
l)urbot, humpback whi t e f i sh ,  and slimy sculp in .  

Shaw Creek Studies  

i , lsh populat ion sampling was conducted on t h e  lower 3.2 km ( 2  miles)  of  
Shaw Creek on September 29, using boat mounted e l e c t r o f i s h i n g  gear  t o  
determine species  composition, r e l a t i v e  abundance and age, and length  of 
grayl ing.  The t o t a l  stream length  o f  Shaw Creek i s  over 60 km (37 mi). 
In add i t ion  t h e r e  a r e  n ine  named t r i b u t a r y  streams. Riverboat access is 
l imi ted  t o  t h e  lower 10 km due t o  a  l a r g e  number of  f a l l e n  t r e e s  above 
t h a t  poin t .  

1:ish captured i n  one hour of ac tua l  shocking during a s i n g l e  downstream 
run included 72 grayl ing ,  13 round whi tef i sh ,  6 humpback whi tef i sh ,  
2 suckers,  1 s i l v e r  salmon, and 2 chum salmon. The salmon were a d u l t  
spawners taken a t  t h e  confluence with t h e  Tanana River. 





The capture  r a t e  o f  72 g ray l ing  p e r  hour i s  much h igher  than  t h e  
10 g ray l ing  p e r  hour captured i n  s i m i l a r  sampling on August 29, 1977. 
The higher  cap tu re  r a t e  i n  1978 i s  be l ieved  t o  be t h e  r e s u l t  o f  t iming.  

A f a l l  out-migrat ion appears  t o  peak around mid-September, a s  noted by 
increased  s p o r t  ha rves t  occurr ing  a t  t h a t  t ime. While t h e  1977 sampling 
wa ,  apparent ly e a r l y ,  t h e  1978 sampling probably captured t h e  l a t e  
po r t ions  of  t h e  migrat ion.  

Zg: Class  I 1  g ray l ing  having a mean length  o f  176 mm comprised 44% o f  
t h e  sample (Table 14) .  Age Class  I1 g ray l ing  comprising 40% of  t h e  
sample were a l s o  predominant i n  a J u l y ,  1976 sample. In  t h e  small  1977 
snnplc ,  Age TI1 grayl ing  were dominant wi th  44% of t h e  t o t a l .  

A prel iminary survey of  a p o r t i o n  of t h e  s t ream about 30 km (18.6 mi) 
upstream from t h e  mouth was conducted i n  e a r l y  J u l y .  The a r e a  was 
reached by an a l l  t e r r a i n  veh ic l e ,  s i n c e  boa t  access  i s  no t  p o s s i b l e .  
Rapids Creek, a 3 meter (10 f t )  wide t r i b u t a r y  o f  Shaw Creek, was sampled 
w i t h  a backpack shocker.  The depth of t h e  s t ream exceeded 1 .5  m (5 f t ) ,  
which l imi t ed  sampling t o  a r e a s  near  t h e  bank. S ix  young-of-the-year 
g ray l ing  were t h e  only f i s h  captured.  A few l a r g e r  g ray l ing  about 150 mm 
i r c  l ength  were observed bu t  no t  c o l l e c t e d  with t h e  shocker o r  s p o r t  
f i  sliing gear .  

Remote Lake Surveys -. -- 

This 400-acre l ake  loca t ed  17 .7  km (11 mi) no r theas t  o f  Dot Lake has a 
naximurn recorded depth of  21.3 m (70 f t )  . I t  has  one small  i n l e t  
eritcrjng from t h e  west and a small o u t l e t  on t h e  no r theas t  corner  which 
connects t o  B i l l y  Creek, n e i t h e r  were f lowing on J u l y  6. L i ly  pad beds 
a r e  l oca t ed  near  t h e  o u t l e t  and along t h e  west and south  shore.  

Being nortil of t h e  Tanana River,  t h e  l ake  i s  a c c e s s i b l e  i n  t h e  summer 
only  by f l o a t  plane.  Present  use  is  l i g h t ,  being l i m i t e d  p r imar i ly  t o  
l o c a l  r e s i d e n t s  l i v i n g  i n  t h e  Tok and Delta  Junc t ion  a reas .  

Yest n e t t i n g  was conducted on J u l y  6 and 7 and r e s u l t s  a r e  shown i n  
Table 15,  

Although only s i x  nor thern  p ike  and two burbot were captured i n  two g i l l  
n e t s ,  f i s h i n g  with s p o r t  gear  was considered e x c e l l e n t  f o r  both spec i e s .  

S ix  northern p ike  n e t t e d  average 743 mm (29.3 i n )  and 3.4 kg (7.4 l b s )  
and seven burbot caught by n e t t i n g  and s e t  l i n e s  averaged 678 mm (26.7 i n )  
and 2 . 6  kg (5.3 l b s ) .  

b t e r  chemistry recorded was a s  fo l lows:  pH 9.5, t o t a l  a l k a l i n i t y  103 ppm, 
Lota l  hardness 103 ppm, and d isso lved  oxygen 10.0 ppm. 



Table 1 4 .  Age frequency and l eng th  of A r c t i c  g r ay l ing  cap tured  i n  Shaw 
Creek, September 29, 1978. 

Length (mm) --- -- 
Age Class 
- - - - - - - - - - Number Percent  Range Mean - 

'Table 15. Fish sampling summary, "Tff Lake, J u l y ,  1978. 

Length (mm) - Weight (kg) F i sh /  
S ~ c c i e s  No. Range Mean Range Mean 

- - - -- - --- - Net h r  

. . - -- - - - -- 

l i v e  were captured on s e t  l i n e s  



Long, Lake: 

Long Lake i s  a 90-acre l ake  loca t ed  18.5 km (11.5 mi) southwest of  Dot 
Lake. Maximum depth is  4.9 m (16 f t )  and t h e  water  has  a brownish 
s t a i n .  There a r e  no v i s i b l e  i n l e t s  and a small  o u t l e t  seeps from t h e  
south  end of t h e  lake ,  reaching  t h e  Robertson River about 4.8 km (3  mi) 
t o  t h e  e a s t .  L i ly  pads a r e  l oca t ed  around t h e  margin o f  t h e  l ake .  

? 'here i s  no e x i s t i n g  t r a i l  t o  t h e  l ake  and a c c e s s i b i l i t y  by p lane  i s  
marginal due t o  i t s  small s i z e .  The e l e v a t i o n  o f  t h e  l ake  i s  about 
2, ,050 f t .  

The f i s h  popula t ion  was sampled on J u l y  7, 1978 with one graduated mesh 
gill ne t  f i s h e d  f o r  24 hours.  Four g ray l ing  having a length  range of  
256 t o  306 nun and a mean l eng th  of  278 mm and n ine  suckers  ranging from 
10% t o  330 mrn i n  l eng th  were t h e  only  f i s h  captured .  The sma l l e s t  
gi-hyling was Age IT1 while  t h e  remaining t h r e e  were Age I V .  

Spor t  f ishi-ng f o r  about 2 man-hours was unsuccessful  a l though a few 
g ray l ing  were observed su r f ace  feeding .  This  l a k e  appears  t o  have poor 
s p o r t  f i s h  p o t e n t i a l  due t o  i t s  i n a c c e s s i b i l i t y ,  small  s i z e ,  and apparent  
low fish popula t ion  l e v e l s .  

Water chemistry d a t a  recorded i n  J u l y  was a s  fol lows:  pH 8.5,  t o t a l  
a l k a l i n i t y  51 ppm, t o t a l  hardness  34 ppm, and d i s so lved  oxygen 9.0 ppm. 

Assessment of  Anadromous Fish  Populat ions 

S i l v e r  salmon spawners were enumerated i n  t h e  Del ta  Clearwater River and 
Clearwater Lake o u t l e t  on October 25 and 26, 1978. Counts were made by 
one observer  from a r i v e r b o a t  u t i l i z i n g  an e l eva t ed  platform. 

'I'hc count o f  4,798 i n  t h e  Del ta  Clearwater River (Miles 0-17) i s  nea r ly  
t h c  same as 1977 (4,793) while  t h e  Clearwater Lake o u t l e t  count of  570 
was down from t h e  730 of  1977. A comparison of  counts  from 1971 t o  
1978 i s  presented  i n  Table 16. 

Spo r t  f i s h i n g  f o r  t h e  spawning s i l v e r  salmon seems t o  be gaining some 
popu la r i t y ;  however, due t o  t h e  r e l a t i v e l y  poor condi t ion  o f  t h e  f i s h  
when they reach t h e  r i v e r ,  a s i g n i f i c a n t  i nc rease  i n  p re s su re  i s  not  
expected. Tota l  s p o r t  ha rves t  t h e  p a s t  two seasons is  probably l e s s  
than 100  f i s h  annual ly.  

Peckham, K .  D.  1976. Evaluat ion o f  I n t e r i o r  Alaska waters  and s p o r t  
f i s h  with emphasis on managed water  - Del ta  D i s t r i c t .  Alaska 
Dept. o f  Fish and Game. Federal  Aid i n  F ish  Res tora t ion ,  Annual 
Report o f  Progress ,  1975-1976, P r o j e c t  F-9-8, 17(G-III-E):  31-50. 



'I'ahle 16. Silver salmon escapement counts for the Delta Clearwater 
River and Clearwater Lake outlet, 1971-1978. 

Date 
- - - . -- Delta Clearwater River Clearwater Lake Outlet -- 

O c t .  15, 1971 3, 000* . . . 
Nov. 19, 1972 630** ... 

O c t .  21 2 2 ,  1976 1,920 460 

O c t .  24  G .25, 1977 4,793 730 

Oct. 25 t; 26, 1978 4,798 570 

* Estimate only. Counts from 1973 on were made utilizing an elevated 
platform mounted on the bow of a riverboat. 

* *  Cou~it made late in the season under poor conditions. 
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